C57BL/6 and C3H/HeJ mice were infected intravenously with 6 x 105 yeastphase Histoplasma capsulatum organisms. After 1 week, splenocytes from both mouse strains showed diminished antibody responses to sheep erythrocytes in vitro; these cells also were able to suppress the response of normal syngeneic cells. Passage of splenocytes from infected mice through a nylon wool column yielded a population enriched for T cells that exerted suppressor activity, although to a smaller extent than did unfractionated cells. Treatment of the T-cellenriched population from both strains of mice with either anti-Thy 1.2 or anti-Ly 2 and complement resulted in a loss of this immunosuppressive ability. In addition, anti-I_Jk antiserum was effective in ablating the suppressive effect of C3H/HeJ nylon wool-passed spleen cells. The conclusion drawn from these experiments is that the T cells from H. capsulatum-infected animals which are capable of modulating the in vitro plaque-forming cell response to sheep erythrocytes bear Ly 2 and I-J determinants on their surfaces.
In the last decade, the complexity of cellular interactions involved in mounting and modulating an immune response has become apparent (5) . Studies investigating these interactions in mice, and more recently in humans, have been facilitated by the discovery of T-cell surface antigens that permit correlation between the phenotype and the functional repertoire of the Tcell subclasses. Cantor and Boyse (3) have defined the Ly antigen system in mice. Helper T cells are characterized by the expression of Ly 1 antigen but not of Ly 2 or Ly 3 antigen (Ly 1+,23-). These cells have been shown to help in the differentiation and expansion of cytotoxic T cells and to provide helper functions for T-celldependent B-cell responses (6) . The other major group of T cells is distinguished by the phenotype Ly 1-,23+ and contains cells capable of both suppressor activity and the generation of cytotoxic responses (4) . To date, the only means by which to separate these two activities phenotypically is based on I-region gene products. Suppressor cells have been defined as Ly 1-,23+, I-J+, whereas cytotoxic T cells are Ly l-,23+,I-J- (19) .
Our laboratory has been interested in the disturbances of the immune system accompanying disseminated granulomatous infections, and the infection caused by the biphasic fungus Histoplasma capsulatum has been of particular interest. To investigate the possible complexities involved in the human disease state, a murine model of disseminated histoplasmosis has been established. Intravenous injection of C3H/AnF mice with yeast-phase organisms results in a disseminated infection that resolves without therapeutic intervention over an 8-to 10-week period (1) . In previous studies, we have shown that from 1 to 3 weeks after infection, the delayed-type hypersensitivity response to Histoplasma antigens is depressed, as is the delayedtype hypersensitivity response to sheep erythrocytes (SRBC). In vitro blastogenic responses to both specific antigen (histoplasmin) and a nonspecific mitogen (concanavalin A) of spleen cells from these animals are depressed as compared with age-matched control mice (2) . Moreover, spleen cells from infected animals consistently suppress both the T-cell-dependent antibody response to SRBC by syngeneic splenocytes in vitro and the T-cell-mediated cytotoxicity responses of normal syngeneic cells (2) . Additional studies (20) have demonstrated the presence of both suppressor T cells and macrophage-like suppressor cells in the spleens of mice during the anergic phase of infection (1 to 5 weeks).
In this communication, we present the results of studies performed to define more clearly the surface phenotype of the suppressor T cells involved in disseminated Histoplasma infection. IMMUNOREGULATION (lv) Anti-I-Jk. Anti-I-Jk was purchased as an alloantiserum from Accurate Scientific.
(v) Anti-rat IgG. Anti-rat IgG was purchased from Cappel Laboratories, West Chester, Pa.
All hybridoma cell lines were obtained from the Cell Distribution Center, The Salk Institute, La Jolla, Calif.
Antiserum treatment. All antisera from Accurate Scientific were used at the working concentrations specified by the manufacturer in its technical information sheets. Hybridoma supernatants prepared in our laboratory were used at a 10-' dilution. Nylon woolpassed splenic T cells (>95% T cells by immunofluorescence) were mixed with the appropriate antiserum at a concentration of 2 x 107 cells per ml at 4°C for 30 min. The cells were washed twice with ice-cold medium (RPMI 1640 plus 5% fetal calf serum), incubated with a 1/10 dilution of Lox Tox rabbit complement (Accurate Scientific) at 370C for 30 min, washed twice again, and then used in the appropriate experiment. In experiments with rat monoclonal anti-Ly antibodies, cells that had been incubated with these antibodies were washed twice in ice-cold medium and then incubated with a 1/10 dilution of anti-rat IgG for 30 min at 4°C. The cells were again washed in ice-cold medium and incubated with complement as described above.
RESULTS
Generation of splenic suppressor T-cell populations by both C57BL/6 and C3H/HeJ mice. As most of our previous work on the murine model of histoplasmosis had employed C3H/AnF mice, an initial experiment was performed to determine whether both C3H/HeJ and C57BL/6 mice developed splenic suppressor T cells 1 Table 2 , footnote a. bSee Table 2 , footnote b. c See Table 2 , footnote c. These experiments are representative of four similar studies. d C, Complement.
To substantiate these findings, anti-Ly antisera were used that recognized the allele-specific determinants of the Ly antigens. This series of experiments was performed with splenocytes from C57BL/6 mice. The results (Table 3) demonstrate that only anti-Ly 2.2 abrogated the suppressive effect of T cells from C57BL/6 mice, thus confirming the findings of the previous experiment. I-J phenotype of suppressor T cells. Currently, the only means of distinguishing suppressor Ly 2+ cells from cytotoxic Ly 2+ cells is by the presence of I-J determinants on the suppressor T cells (19) . Therefore, nylon wool-passed splenocytes from C3H/HeJ mice infected 1 week previously were treated with anti-I_Jk antiserum and complement to determine whether these cells bore the I-J determinant. This experiment was performed with cells from C3H/HeJ mice since the only commercially available I-J antiserum is anti-I-J. The results ( We conclude from these experiments that, at least in C3H/HeJ mice, both Ly 2+ T cells and I-J+ cells are required to suppress the PFC response of normal splenocytes. In addition, it can be postulated that cells bearing the same phenotypic markers exert suppressive activity in the C57BL/6 system, although we were not able to obtain data regarding the I-J phenotype of these cells due to the lack of a readily available anti-I- In normal mice much is known about the interactions of various T-cell subsets (as defined by anti-Ly antiserum) in the regulation of the immune response (10, 12) . In addition, the discovery of the I-J subregion of the mouse major histocompatibility (H-2) complex has allowed further clarification of these subsets. Determinants coded for by the I-J subregion of the mouse H-2 complex have been found to be expressed on cells involved in the generation of specific suppressor T cells, on a subset of helper T cells, and on macrophages required for the development of in vitro antibody responses (18) . Soluble factors mediating the generation of both suppressor and helper activities also have been shown to possess such antigenic determinants (11) .
Although many groups have identified suppressor T cells in infectious disease models, little work has been done to determine the Ly and I-J phenotype of these cells. Recently, however, Green and Colley (13) have studied the role of cells bearing these respective phenotypes in the modulation of egg-induced granuloma formation in mice experimentally infected with Schistosoma mansoni. By means of adoptive transfer of T cells between congenic mouse strains that differed only at the I-J locus, these workers demonstrated that the modulation of granuloma formation was I-J restricted. They further determined that granuloma modulation was sensitive to in vivo treatment with microliter amounts of anti-I-J antiserum. Concurrently, Chensue and Boros (7) determined that adoptive T-cell modulation of egg-induced granuloma formation was abrogated if spleen cells from mice chronically infected with S. mansoni were pretreated with anti-Ly 1.1 alloantiserum and complement. Based on this finding and previous data (8) 
